Matrix Balancing with Al Analytics

Turning imperfect tables into actionable intelligence
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Modern organizations often have data that is useful but not perfectly aligned. Sales totals may not match regional
totals. Survey samples may not reflect the target population. A starting matrix may describe one time period, while a
target matrix describes another. Business users may know what totals should be, but not how to adjust the detailed
cells without destroying the original structure of the data.

That is where Matrix Balancing with Al analytics becomes powerful.

In DataAl, matrix balancing is not just a mathematical tool. It is part of a broader analytical workflow where users can
create reports, build matrices, balance them against known totals or target matrices, inspect coefficients, export
results, visualize patterns, and ask Al to explain what changed and why it matters.

What Is Matrix Balancing?

Matrix balancing is a method for adjusting values in a table so that the final matrix satisfies required totals while
preserving the proportional structure of the original data as much as possible.

A matrix usually has rows such as regions, departments, age groups, products, or locations; columns such as years,
categories, measures, survey responses, or selected data fields; and cell values such as sales, population counts,
survey weights, usage, revenue, cases, or other numeric measures.

The goal is to calculate a balanced matrix where row totals and column totals match the required targets. This is useful
when the original matrix contains valuable structure but does not fully match known control totals.

Why Matrix Balancing Matters

Many real-world datasets are not perfectly aligned. A survey sample can overrepresent one group and underrepresent
another. Sales by region and product may not match official totals. A starting year matrix may need to be adjusted to a
later target year. Demographic data may need to be weighted to known population controls.

Without matrix balancing, users may manually adjust values, which is slow, subjective, and difficult to audit. With
matrix balancing, the adjustment becomes transparent, repeatable, and explainable.



Matrix Balancing in DataAl

DataAl supports balancing a starting matrix to manually entered row and column sums, balancing rows and selected
columns to required totals, balancing one aggregated field against a target matrix based on another field, comparing
starting and target values across selected periods or categories, calculating balancing coefficients across iterations,
balancing multiple target matrices, multidimensional balancing, and partial matrix balancing.

This gives users flexibility. A business user can balance a sales table to known totals, while an analyst can run
advanced scenarios with multiple fields, target matrices, and iteration-based coefficients.

Comparing Matrices and Complex Data Development

Matrix balancing can also be used to compare two complete matrices against each other. For example, a starting
matrix may describe one year, while another matrix may describe the next year, a target year, or several years
combined. In that situation every cell may have a different number, and a simple row-by-row or column-by-column
comparison may not show which changes truly matter.

The balancing process gives users a method to compare the differences of two matrices in a meaningful way. It can
show how each cell changed, which rows or columns explain the largest movement, where the structure of the matrix
shifted, and which cell-level changes really affect the final output instead of only changing surface totals.

This makes it possible to see and evaluate complex data development. Instead of only knowing that totals changed,
users can understand what changed inside the matrix, which cells are driving the output, how two matrices differ, and
which comparisons are strong enough to support analytical or business conclusions.

Using Open Trends to Interpret Matrix Balancing

Open Trends adds another layer of interpretation to Matrix Balancing. After a balanced matrix, comparison matrix, or
matrix-change report is charted, the user can open the chart in Google Charts and click Open Trends. DataAl then
reads the chart data already held in memory and builds trend equations for the visible numeric series.

This is especially useful when two matrices represent different years, periods, scenarios, departments, products,
locations, or market assumptions. The matrix balancing step shows the adjusted cells and totals. Open Trends helps
explain how those values develop across rows, columns, or charted groups by calculating a best-fit equation, R
squared, correlation, and a predicted Y value for the selected X value.

For matrix interpretation, the strongest workflow is: balance or compare the matrices, chart the important cells or
groups, open trends from the chart, review which equation type best fits each series, then open Trends and
Predictions for the series that matters. The trend page can show whether the relationship is linear, curved,
exponential, logarithmic, or power-based, and can estimate what the cell or group value would be at another X value.

Used together with Al interpretation, this gives the analyst a practical way to identify which matrix cells really affect
the output. Al can explain why a row, column, or cell changed, while Open Trends supplies the mathematical evidence:
equation type, coefficients, R squared, and prediction. This makes matrix balancing a method for evaluating complex
data development, not only a method for reconciling totals.

Practical Open Trends workflow for matrix balancing:

Create or open the matrix balancing result and focus on the rows, columns, cells, differences, or coefficients that need
interpretation.

Open the matching chart and use Open Trends to create one trend row for each numeric chart series.

Review Best Fit, R squared, correlation, and predicted value to decide whether the visible change is strong, weak,
stable, or nonlinear.



Open Trends and Predictions for the selected series, then use Al to summarize what the trend means for the matrix
comparison.

Example: Youth Tobacco Usage

One DataAl sample applies matrix balancing to Youth Tobacco Survey data from the CDC / Data.gov. The dataset
includes tobacco usage patterns across years and demographic groups such as location, gender, race, age, and
education.

Matrix balancing can help identify how tobacco usage patterns shift across years, how demographic groups compare
after balancing, which coefficients are needed to move from a starting year to a target year, and which groups
contribute most to the difference between starting and target matrices.

In this public-health example, matrix balancing is not just a spreadsheet operation. It becomes a way to detect
meaningful changes in behavior, demographics, and risk patterns.

Where Al Analytics Adds Value

Matrix balancing produces numbers: balanced values, row totals, column totals, differences, coefficients, and
iterations. These outputs are valuable, but users still need to understand them.

Al analytics helps turn matrix output into interpretation. It can explain what changed between the starting matrix and
balanced matrix, which rows or columns required the strongest adjustment, which categories dominate the balancing
coefficients, whether target totals substantially changed the original pattern, and what conclusions may be worth
investigating.



Analytical Intelligence Plus Artificial Intelligence

DataAl combines analytical intelligence and artificial intelligence. The application performs structured calculations:
reports, statistics, matrix balancing, correlations, charts, maps, dashboards, exports, and audit-style outputs. The Al
assistant explains selected grids, analytical results, chart data, and matrix outputs in natural language.

This combination is valuable because Al does not replace the calculation. The system first produces transparent
analytical results, then Al helps interpret them. Users can see the source data, matrix structure, selected fields, target
totals, balanced values, and coefficients before asking Al to explain the result.

Typical Workflow

Select or create a report from database or imported data. Choose the row field, column field, and value field. Select
the matrix balancing scenario. Define manual target totals or choose a target matrix. Run matrix balancing. Review
starting matrix, target matrix, balanced matrix, and coefficients. Export the result to Excel, PDF, Word, or another
supported format. Open Al analytics to summarize the result, explain changes, and suggest insights.

Training Links and Scenario Resources

The DataAl training materials include a dedicated Matrix Balancing section with documentation, samples, scenario
videos, and an exercise path. These resources help users move from the article concept to hands-on balancing work in
a report.

Matrix Balancing documentation: https://oureports.net/DataAl/MatrixBalancing.pdf

Matrix Balancing samples: https://oureports.net/DataAl/MatrixBalancingSamples.pdf

The scenario videos cover eleven practical matrix-balancing patterns: manual row and column targets, multiple
selected columns, balancing one aggregated field against another target matrix, using starting and target field values,
calculating iteration coefficients, balancing against multiple target matrices, multidimensional balancing, and
selected-column balancing.

Scenarios 1a and 1b: https://oureports.net/DataAl/Videos/MatrixBalancelalb.mp4

Scenarios 2a and 3a: https://oureports.net/DataAl/Videos/MatrixBalance2a3a.mp4

Scenarios 2b and 2c: https://oureports.net/DataAl/Videos/MatrixBalance2b2c.mp4

Scenarios 3b and 3c: https://oureports.net/DataAl/Videos/MatrixBalance3b3c.mp4

Scenarios 4a, 4b, and 4c: https://oureports.net/DataAl/Videos/MatrixBalance4a4db4c.mp4

Business Uses

Matrix balancing with Al analytics can support sales allocation and regional adjustment, budget distribution, survey
weighting, population and demographic analysis, healthcare utilization review, public health studies, education
reporting, market share adjustment, inventory or demand allocation, departmental performance balancing, scenario
modeling, and target planning.

Why This Is Stronger Than Manual Spreadsheet Work

Spreadsheets can calculate matrices, but they often become difficult to audit. Formulas spread across cells. Manual
adjustments are hard to trace. Users may not remember why a value changed.

DataAl improves this by preserving the starting report, making the selected scenario explicit, showing row and column



fields, displaying target totals or target matrices, calculating balancing coefficients, exporting results, and using Al to
explain the output.

Conclusion

Matrix balancing is a powerful way to reconcile detailed data with known totals, target matrices, or future scenarios.
When combined with Al analytics, it becomes more than a calculation. It becomes a decision-support workflow.

DataAl makes this workflow accessible in an ASP.NET web application: users can build reports, create matrices,
balance values, inspect coefficients, export results, and use Al to understand the analytical meaning. For organizations
working with surveys, sales, public health, demographics, operations, budgets, or market data, Matrix Balancing with
Al analytics offers a practical path from imperfect tables to explainable insight.



